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Production and its inhibition of hydrogen peroxide from 
hydroxyhydroquinone (HHQ) in coffee 

Kazuyuki HIRAMOTO, Ryo MOCHIZUKI , Kiyomi KIKUGAWA (Sch. Pharm. 
Tokyo Univ. Pharm. Life Sci.) 

[Object] We have already identified hydroxyhydroquinone (HHQ) 
as a DNA chain cleavage ingredient in coffee and reported that 
the cleavage effect is due to generation of active oxygen 
species under a neutral condition in the presence of oxygen. 
Here, we have compared the ability of polyphenols contained in 
coffee to generate hydrogen peroxide under a neutral condition 
and studied inhibition of its generation. 
[Experiment] Using an oxygen electrode, we studied 
consumption of the dissolved oxygen concentration in a neutral 
solution and generation of hydrogen peroxide by addition of 
catalase, and found that the amount of the dissolved oxygen 
consumed by HHQ and the amount of the hydrogen peroxide 
generated by HHQ were far more than those of pyrogallol, 
hydroquinone and chlorogenic acid. The same result was 
obtained by quantification of hydrogen peroxide using 
fluorometry. HHQ generated 0.5 to 0.6 equivalent amount of 
hydrogen peroxide. Generation of semiquinone radical, 
generation of OH radical and generation of quinone were also 
observed in the HHQ solution. Since consumption of dissolved 
oxygen by HHQ, generation of hydrogen peroxide, degradation of 
HHQ, generation of semiquinone radical and generation of 
quinone were effectively inhibited by Cu, Zn-, Mn- and Fe-SOD, 
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it was found that superoxide is generated prior to generation 
of hydrogen peroxide and the superoxide catalyt ically affects 
self -oxidation of HHQ. 

[Conclusion] It was found that HHQ in coffee is an effective 
source of hydrogen peroxide and SOD effectively inhibits 
generation of hydrogen peroxide from HHQ. 
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